[Expressions of the key proteins of the protein kinase B/mammalian target of rapamycin signaling pathway in skin tissue and wound tissue of diabetic rats].
Objective: To explore the changes in the expressions of key proteins of the protein kinase B/mammalian target of rapamycin (Akt/mTOR) signaling pathway in skin tissue and wound tissue of diabetic rats, and to elucidate the associated mechanisms. Methods: Seventy-eight SD rats aged from 7 to 8 weeks were divided into diabetes group and non-diabetes group according to the random number table, with 39 rats in each group. Rats in diabetes group were intraperitoneally injected with 20 mg/mL streptozotocin fluid in the dose of 65 mg/kg (dissolved in citrate buffer solution) for once to establish the model of diabetes mellitus. Rats in non-diabetes group were injected with the equivalent volume of citrate buffer solution in the same way. Three rats of each group were respectively selected in each week from post injection week (PIW) 1 to 8 for collection of full-thickness skin samples on the back with area approximately of 1.0 cm×1.0 cm to determine epidermal thickness with HE staining. Fifteen rats of each group were inflicted with full-thickness skin defect by resection of skin as above in PIW 1. Three rats of each group were respectively sacrificed immediately after injury and on post injury day (PID) 1, 3, 5 and 7. One piece of skin tissue around the wound edge in each rat was cut off immediately after injury, and wound tissue in each rat was cut off from PID 1 to 7. One part of the tissue was used for determination of protein expression levels of Akt, phosphorylated Akt, mTOR, and phosphorylated mTOR in skin tissue and wound tissue with Western blotting. Surplus tissue was used for observation of expressions of phosphorylated Akt and vimentin in skin tissue and wound tissue with immunofluorescent staining. Data were processed with analysis of variance of factorial design and multiple t test. Results: (1) The epidermal thicknesses in rats between the two groups were similar in PIW 1 and 2 (with t values respectively 0.25 and 1.33, P values above 0.05). From PIW 3 on, the epidermal thicknesses were significantly thinned in rats of diabetes group as compared with those of non-diabetes group (with t values from 4.44 to 9.71, P<0.05 or P<0.01). (2) Compared with those in skin tissue immediately after injury, the protein expression levels of Akt, phosphorylated Akt, mTOR, and phosphorylated mTOR in wound tissue of rats in non-diabetes group were increased remarkably from PID 1 to 7 (except for mTOR on PID 3, with t values from 3.75 to 21.44, P<0.05 or P<0.01). Compared with those in skin tissue immediately after injury, the protein expression levels of Akt and mTOR in wound tissue of rats in diabetes group were not significantly changed from PID 1 to 7 (except for mTOR on PID 1, with t values from 0.03 to 2.32, P values above 0.05), but the protein expression levels of phosphorylated Akt and phosphorylated mTOR in wound tissue were increased remarkably from PID 1 to 7 (except for phosphorylated Akt on PID 1, with t values from 3.79 to 8.11, P<0.05 or P<0.01). The protein expression levels of Akt in skin tissue of rats between the two groups were similar immediately after injury (t=0.66, P>0.05). However, the protein expression level of phosphorylated Akt in skin tissue of rats in diabetes group immediately after injury (0.310±0.035) was significantly decreased as compared with that in non-diabetes group (0.790±0.032, t=6.20, P< 0.05). Compared with those in non-diabetes group, the protein expression levels of mTOR and phosphorylated mTOR in skin tissue of rats in diabetes group immediately after injury and the protein expression levels of Akt, phosphorylated Akt, mTOR, and phosphorylated mTOR in wound tissue from PID 1 to 7 were all significantly decreased (with t values from 3.52 to 13.44, P<0.05 or P<0.01). (3) Compared with those in skin tissue immediately after injury, the expressions of phosphorylated Akt and vimentin in wound tissue of rats in the two groups from PID 1 to 7 presented a gradually increased tendency, however, the expressions of these indexes in skin tissue and wound tissue of rats in diabetes group were significantly weaker than those in non-diabetes group. Conclusions: Trauma can stimulate activation of Akt/mTOR signaling pathway, and upregulate the expression of key proteins. The attenuation of this signaling pathway in skin tissue and wound tissue of diabetes mellitus may be the key mechanism for causing impaired healing of wound.